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Compounds represented by general formula (1) and salts thereof; and novel oligonucleotide analogues prepared by using the same as 
the intermediate and exhibiting stable and excellent antisense activities and so on, wherein R 1 and R 2 are each independently hydrogen, a 
hydroxyl-protecting group, a phosphoric acid group, or -P(R 3 )R 4 (wherein R 3 and R 4 are each independently C,-C 5 cyanoalkoxy, amino 
substituted with C r C 4 alkyl, or the like); A is C r C 4 alkylene; and B is optionally substituted purin-9-yl or 2-oxopyrimidin-l-yl. 
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£#KU i*a8^^^^S??Rflj8, »JWS:«*i-5wtT»6ft5. 
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(6« 7 * = ^d^v, -> T y St-7 y -^lisuuftt i 75H3i@ 

cor y -^mx-m&ztitz* om&\z\*. mTtmzft^x 
t/u« ; -<yif>\ *^is><D£oK%mmm<k*mm-.^*i-y, -> 

10 5 0 

\mjE\*te^7>^ ^7v>*a&* s 7*- = *^, ®Hk6&, e&m, 

SfSB^fi, 1 0#7I,S2 4mHXh<0. #miZl±. 1 ftSSR^T'foS, 

25 f^'t79:Htl^ 0 
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$ J -/U, j -yw s ^ y/a^y -yu, 7 — yKT) «fc 9 ft 7/^= - J\*W ; 

7-feh=h!J,K -f V^p- M /UO<k 9 h y ^Hf ; *W7 $ K, n, n 
-i/^fW/l/AT; K ( N, N-i/^f yl/7ir H\ N - y ^yu- 2 - t'n 

y K>, N-y f/n^D y > N ^yu***a h y T 5 KO±5*75 

5 KS;ft*©J:3*tf*RS£*>if5c jffiictt, («nc:, ftR) 

Xtt7/U3-^i tert-7'* y-yu) T'$>5 0 

15 (3) filijt, r->yyugj wifi^ a?jf, ^Thy^f^^^^, * 
ikTk^Sf, fy ftit* V V ^(D£oteftm7-*y%±f&-fz> 

ib^TSaS-f 5d\ B^, y*>xyw-j^$L x^/^y^^yg, 

h y yyu^n^SL h y ^ * >-*/u*>^<D<fc 9 fc*T«ilXM:Jfiife© «fc 9 

20 ft. ^^r-^i-^icj; tyi^^i-^^^tw, tn&, mm, ?vt°*>m<D£ote% 

xh7tKn7 7>, v?^-^-y-y, v^y hdf->^ ^3. f- U y ? y =1 -yUi/ y 
25 ^yU^-r/KDJ: ote^-r^m ; Tir h=. h y yw % f y a =. M 'KDJ; 9 

RlSSgte, 0°C7!;S1 0 O'CT'ifc'?, SfSKW:, 2 0 7 0 °CTfc5 0 
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&ixfcfc*tttt£Kfc y 7 A? h 
(A - 6 II) 

* isii - ^stt^^j^, A-5ia-cftbii5<k*« (lb) m.&m&m 

£&J£LT, 2M8E©ft;£»«j (lc) ^Mit1-^xmT'fe-5 0 
K««<&#feli, oTJMesas, fl&OMK(&££ Cfcv^&T- 

10 fcjiS, 1#U:|B£B:*<, 0Jx.tf % » Protective Groups in Organic Synthesis" 
(Theodora W. Greene m* 1981 ^ % A Wiley-Interscience Publication % ff) Id IB 

<fc Off 5 - t *s-c# 5o 

20 5 K© J: 5 <f 7 5 KS ; ^ f U y ^ o y K,; n d 1, 2-*Sfi uus.fi 

-x/K Wt>0± 5 4i-f*««:fc(f 5- i#-C#, #attt, 7^3- 

{£ffl$ft5Jggi: Ltii, TkKfcy TkBlft* y *n-fc^ h y * a 

25 ©±5*T/u*«;«*»fl:*;«H^hyi> A% iH*!)^roj;9/i7/^!J 

7/P^->K;7^ = 7!rfclf5:H;t# 1 7yf3 7 ffc5 0 
S^fi^H, 0t^iI5 O°CX-h<0. ffaiCJi, 10J5l4 0t:ffc5 0 


WO 00/47599 


49 


PCT/JP00/00725 


sjsn^ii, 1 o#nm2 4mmvh<o iobh smtsivhz. s 

5c 
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(3b) 
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5 R'°i± % R ,l StFR 12 iS-«(c/jio-CK*IS^S:*-t-*^tt, * 
/K 7°ot°7K ^y/otVK 7'^yK ^fyyf^ s-^^vK tert- 

O^R 1 2 ^|5)-T'fcoT7K^^T-(D#^{:ii, 5 &77yW=*yUg ; * 

10 ^Vv'yu^W^yugXtt^^yu^^^ug^ j47^^^->/ 

■ffcfefc, HIJRO 1.2.5,6-^>fy7'n try 5*>D-^/U3-^Srm*W»t L, X 
it(R.D.Youssefyeh, J.P.H.Verheyden, J.G.Moffatt. J.Org.Chem., 44, 1301-1309 

(i979))<D^feiriit:T, ,fk#^ (6) o rxj JK^cfegi- 

20 £Si6U &V>T\ ;£ifc(T.Waga, T.Nishizaki, I.Miyakawa. H.Ohrui, H.Meguro, 
Biosci. Biotechnol. Biochem., 57, 1433-1438 (1993)) (X=Bn ©^jfeld 
*UT, \\L%m (6) ^Rig-t-S^t^-etSo 
JXT, B»lDft©#Iii:o*. B^L<lftWi-5. 
(Bfc) 

25 (B-1IS) 

fc, KKSWAKjSISrSjSL-r. fk^^ (8) 5 Ilffc * 0 

f£ffl£ft5?g£il<>; Ltd, fllfctf, ^yUzfryUAT 5 K, v * ^yuT-fe h T 5 
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Ktf><fc 9 tlT % KS ; / 3- n >j F\ ?nn*w, i, 2-^^odx^> 

7VK v^-^rf-XTJj; 9 fc:*— r/uJSfcfcff § - fctf-c* &aid}4, 

10 0 OtflM- 5 0;CX'h<9 , ffBfcii, - 1 0 Ot»I - 7 OtTfc5. 
(B - 2 IS) 

JFSttS^Jf, B- 1 T.mx-m-££tlZ{t&® (8) yT/ltK 
20 MZKfcLX, ft^'O) ^^it-r-5XST*fc-5 0 

KB J: 5 47 $ Kf f U y ^ n !) K, ^ n n 1, 

xnwm.ikmm z oK^av~yfcm<tfrmm ;fhn kd77^ ^jf;n- 

25 Srfctf S frildte, 7? K« (^3vu*/v.k7 * K) "CfcS. 

ttffl£ixSi/7,MbK*i LTtt, Mfctf, KCN, NaCN, v-TWfchy*^ 
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(B - 3 IS) 

*ISli, *»tii«SiJ<t>, B- 2XST»i6$ix5ft^4!j (9) fc, ilTC^j^S 
fSLT, ffc£fc (10) ^Sgii-TSIIiT'fcSo 
ttfflSixSSjWi: LTtt, 09*.ii, ^fi/y^ni) f, ^dd*^, i, 2- 

'J^n^y, 5j||i-f*OJ: 5 fcJHJte£gMt**|g ; 

Rfcfi*!*, tfc/B$ixSflM6Hfc£fc % as»tiJ: - loot 

5 0 o CT'£>9 , #»fctt, - 9 O'CftM- 7 0 T*fo-5 0 
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(B-4IS) 

5 *ett»»<K B-3T.m.X'Mm£i\ (10) fc % 3tc£iJ£ 

Rj£LT, AfeWj^^fb^^jO-o-C-fo-5^#) (3 a) ^gUif-f^ I§T* 5. 

&ffl£ft-5&£i|<b Lttt, 0«J;Lli, * * / -;K J -/K n -7*D^ / -/K 
^yT'n/V-zK n-7**y-vK ^y^/-;K t-7**y-/K ^VT5 
/ut/u="-/k ^U-tryy, ->?n^D- 

1 0£75Ml 2«*|B!T*>«K ffBfcli, 3 0#75M5B*|BJ"C*>S. 

25 ^F^7-f-«iao-cii:«»-et5, 

(Cffi) 

(C- US) 
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jslt, (i i) zmm-tzxuvhz, 
feftztizmmt Ltii, mate, ^-py* ^zf*>, y^n^^ x 

Mll^fU^DU K, ?od*w, E&fcj^jif, ^?n D i^>, 

10 i^^^Fyi^fctf^r^s-c^Si^ #aJwli, ^d^^^^tK^^ (If 
iw, *=?\s>>7 a y k) 

^*=¥-> K-**^fy □ y K) T*$>3 0 

SJSfigti, £*K BHMSt:: J: iitt, -l 

0 0°CftM-5 OtT'J)*), #afcH\ -l 0 0 7 0°CT'fc-5„ 

20 a*, 3 0#75Sl 2B^-efe<9 s #afctt, 1 ^M5B$p a 1-c : fo^ 0 
(C-2Ii) 
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MZBLfcLX* (l 2) ^Hiti-sigTfc5 0 

QiftZtlZmmt M*.\i, ~>-f9^, y/n^y, Sjfcx- 

fb*^^ ; / f- a U K, ^ □ n ffligfcj^lSs, *s 9 n dx:* ? a 

^?vK BK^nfA/, HM*^*, «»i?xf /uroj; 5 4i^f^« ; i?x^ 

id, M-VV? a <J K) T-*>5 0 

(Horner-Emmons)^^, t° 9 - y ^(Peterson)RjfcKiS, TiCl 4 -CH,Cl 2 -Zn 

£>h x — s(TBbbe)KJ|«fSrfc»f 5ctdS-C#5«s, * s>7^ fcKISS, 

- 2 0 4 CM2 0tffc^ ffauiii, O'C-CfeS. 

3 0 43r755l- 2B*|H1, »aitli, l Jbm. 5 f$R8T-fc 5 0 

25 

(C-3IS) 

*I»tt, ^gtt»#J4i, c- 2MTSi6£iT,a<fc£& (12) ©tU7^y 
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i&Ri&ti&Mfflb LTIi, miL\5. -=rif^, ^-f9v^ U^o^>, ^m^- 
10 Ko77» -r-S)5o 

BBN(9-*'7 t°*>? □ [3.3.1] y^->)^^$>tf 5 - k&VZ 5*5, MiCii, 9-BBN 
15 -Cfc>J, #a^tt, 1 0 7bM4 0°CT"fe5 o 

(Dfe) 

(D- 1 II) 

25 *«t£&#jf. c- lxmvmmzhzit&yo (id 

SS&EfcLT, (13) ^M3ti-5imT'fc5 0 

@.%£ft,Z®Mb Ltli, ^7°*:/, y^n^y, 5$^- 
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W^ n ^. SK^f/K RiE^xf /UOJ; ^jjx^r/Ui ; yxf ;V 

X(Horner-Emmons)MM^^fctf § r > ^T'§ -5 D 
SJ^fiStt, tt/BS ft Jg»h WK^± 9**5*5, 3ft, -20t 

15 3 OftTbmi 2*|Hh #atitt, 1#M5B#|H1-C$>3 8 

3)tt, EJ£iS£fc£»*iU *t 

(D-2I1) 

ttfitt, ^FjSttftffl*, D- l IS^fili&SftSft:** (13) fc, il5£3j£ 

kjslt, fts-^ (i4) ^iSit-fsim-cfeSo 

££11, £. OlSti 9 , <b*«J (3 b) £M§2it1--5- 
(D- 3 IS) 
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(a) R" a 15 t*s-*llw<eo-CK*ail-?--Cfe5ii* 

y^n/<y -yu, n --7'^y-/u, <<vf9j-fl, s t-:/*/-;K ^yj? 
5 /UTA-a-yK i^if u>-^ y 3-/u, /ytyy, j*-?*/-^ ->?n^-y- 

^T/w^y^^ : Tk^ftT/w^ -^a y 7k*^y f-^A hy^h^-y kt 

semi*, i&mztizwMik&V'), mm, m7tM\zi. on****, m, o°c 

15 1 Oftftm 1 2B#|H]rfe!J, ffllili, 3 0#7?;S 5B#p B lT-^5 0 

(b) R 1 "iR" t^7k^0^^T-R 10 ^-O-^US^^(7)#^ 

R l0 ^*->y A-sis© (3) ojj&izmzxtt-t-szbii 

25 R 10 ^>i;/UI(DJ; 7477^1;^ h * fvUgtf) <k ? & 7 =» * V 
©J:5*7/w=^'>7/u=*->7^dryuS«f0»*{cli, KttiSESrfflv^. 
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amm<D£ot£%m®t. BF 3 , A1C1 s OJ; ? *®f£fclf -5 C tt-m^^ 0 

h y ^y^fD^MJ^i^irhy /u^ ; * a-at 5 K, N, N- s? 
^f;u*;UA7? K, N , N - ^ ^^Tir h T 5 K\ N-^f yP- 2-fn y K 

*&m<Dik&® (i) wTCi^^ESia^ h'*$ 

20 fr*y =r** FX\**ff>T**- hBI^Sr»igi-5ii:iS-c#5 0 
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(16) 

^/g&-?on (TyU3dr->) * * 7 li -yg& - 7 => * * 7 

(Eft) 

(E- 1 ID 

'FStt^ll^, AteT-gg^itSlfc;^ (1 c) iC, M<ks*|££K 
fttT, fc^^i (1 5) ^iit5Ig-Cfc5 0 
teffl£ft5&#J<t LT(i, ^v-fefy, hA-^y. *v-uy<D«k ^ft^ 

§^^{b7k^^ ; * f- DDK, ? D D^/UA, M-ffcj^Sli, V 5 ^ D Di^ 

^nD^y-fe'y, *? 9 D n yir yco <t 9 fc^ a f Wfc«flS2k*SI ; Si&re^/K 

l^yzt^y, iy^^y^y =-/Wi?^f/n-f;POj: 5 /jn-r-^ti ; 7-fe 

<> "s <0 & 1 1£ *r h ; — l-Di^y, -ha^yt>K)i^jl=h d it a* $9 Hi ; 
T-t h= h y /K ^ y ^d; h y /KDJ; ^/^h!J /wjg ; */Ui*T * f\ -y^ f- 
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)\yfc)VJ±T % K (DMF), i>*?-J\<T-t YT % K, ^*-y-*^yU*;**D M 7 * 
K© A 9 £7 5 KSS: fvW-X/u** ♦> h\*yu*9 f©J: 9 /^/^^f-> KM ; 

*y > h ^ -> h y fvu* n y K, 9 s* h*ish y fvu* n y KOi 9 * h y r y - 

u h y 7 y - /M?^7^ Kta«rfflv^5»^^{4, a*, 

fn y try ^yffc^ 

20 »ai:ii2 0Ml0 0ttfc5„ Sfc, SJtWflttftfflStLSJB^. R£ 
M*£fc.fcg JlfcSas, iifljfi 75 S 1 0 0*IH 2 75M2 4B* 

Wei Wfc*tfe(l 5)14, SmttilSt, *k 

(E-2I1) 
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*ian, ^ettssfflf, e- liSTRiSsnsft^tt (is) r?^ 

y^SrSfSLT, ffc^fe (16) £§Sit1-.5IM-?;fc5o 
T/^m ; /• f- u y K, * d DztwUA, v?^ a a a:* y s ? n u 

nn * h*is*X-7 J > y ? a u (^-/W* U / ) y-7 / s. h * 

/) ->7yxF^'>*^7^y, ? n a (i/^f y y°u t°/UT 5 / ) ^ h*->*^7 
* nn (^y/Dt%7?/) -/7 7i ><D<fc 3WX7 

(^/u*y /) -^t/^ >% ? a □ (v?^f y7*D tvu7$ y) y h 

15 **s*X7jy^ fan ( y 7°n tVWT 5 y ) / ^ h * 7 ^ yffo 

^x^-^xy-f^ (•^y7 s Dt>75 y) (2,2,2- h V ? a ax 

25 •» *^7^, t*^ (yVy7"nt'/U75y) (4^nn7x = yM h^y) 

/u7?y) •>7yxh^.-> /1 , 77 ^ t .j )§o 
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5 Kf&B*|fltt, It«l:i9»ft5js,' iff, 5»»I3 0 

fc&fc**«h E- i -c«»£;h,Sft:fcfc ( i 5) h y (i, 2, 4- b 

fb^-ft (16) ^Miti-5XigT'fc5 0 

£j£fi£l±, ttfcRjeiifcv^, 2 0 75S1 o otffc^ jini:ii, l 


(E-3I1) 
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*I»tt, 'Pte< H l o^±(DE- 2T-S3ii$^5{k^^ (l 6), &U\ ^rg 
* D7 5 y-T httXqc&ttffi It, i§ fit to 19 , DNAll^Hi, gift 

5 ^fso^^ b-&m&tti*}) u*? K««#tt, DNAm m 

(Nucleic AcidsResearch, 12, 4539(1984)) teicto^&H^ CT^ESt" -5 Z t 

10 */W7^ K (TETD, M^-^rAXtt), Beaucage KH ($y# 

(Tetarhedron Letters, 32, 3005(1991) v J. Am. Chem. Soc, U2, 1253(1990)) SB 

275M 5 0<@T*&y , 1 0 7bm 3 0®T'£>-5 C 

20 KTWjfel;^^, SMSritfTt 3. 
(f*ifc;fr& 1 ) 

Afc5HlRNAi>f,45ty Kt £7=- y y^IL, IMFM 

25 AfciUiRNAW^yj 3, K«*«SrH-c5. 

y >g£7 h y vmm&kxmmft®* v =f* ^ 

(7--U y^) 0 »3t3t*«- (0»J*.tf % UV-2100PC) 
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T\ *>^*««:2 0ti»6 9 0°C*T?&££'>L-fo±#jL£-£, 2 6 0 nm|; 

ut— t?s n»asfflv%e,n5. mast lxii Mtcigi-^mffi-cfttiifiMR 

Mg 2 \ my KS* 1/7- tfo»^Z n ^StffflV^iT,*,, 0 
-£fl#M8L *f^/7 5 >EH@m (EDTA) £AD;i, 1 0 0 °CT* 2 

***«riJ!«Kiia*^n^ h^^^-f- (HPLC) T-£S-f5£ffi, W»rS*S 

(2) -v?*$n5*js«: ixf±2w±^^r-f--5^y =r** 

h 'J >©J: ; ^It^n-^oj; ? 4t*n-^R»fl: ; 77 
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; M ; 7i?t°ym : gs^^- b y ^AiOJ: ? ; /y =>- 

/u ; 7-7 yu^ ; gcSSBtf- fy^;DLn^->y; SI tog* K V 7AJ£ : 7 7 ]) 

5 A'SSk-?- h y 7 7 y /wfitt^-^^^-y^Aoj; ? *7 7 y *mtt ; m*mm, 

*y t'^fo!) K>, -7*n=f-,K |ffl!aiBH$#J£(gtt0fc£«9fr$ 

*«*^/1?^->S^ ^/Hr/wo — h y 7 a<d £ 9 te±A'a — x&UMfc ; 
fa y K>tf><fc 5 teit¥@M£tltzf ; l/y'^ • -fe/wa-^li^^ff 5 - t 

<fc 5ftT/U3-yU«| ; Jg<k^c^-»fyU3 - 7 A ; 7j;-;K Uy'-/KD<fc ? 7 

: ^ Dih-yU ; ^ t h'DftSI ; £0^ V /U t* £ $ {f d <t ^ T* £ 

fcli, las'?, TPSi: Lt, O.Olrag/kg *f (MUll O.lmg/kg M), ± 
Pit Lt, lOOOmg/kg ftfi (»SL<fi, lOOmg/kg #£) f«l*l&^<D}££ 
Kill, HhISv-, TPS^rLT, O.OOlmg/kg #fi (^f^Ktt, O.Olmg/kg #EL 
±PB<t LT, lOOmg/kg frM (»JL< (±, lOmg/kg ftfi) £ 1 S ^ v 1 Jbm&® 
25 ^tfidlSi; TSUI'S - kfcmt LV\ 

(mmm 1 > 
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3',5'-v ; -0-^<>-^/U.2'-0,4'-C-^^ U >-4-Nxyyy yu->^ y?> 
(0*J*^B-fe§^-2 - 3 4) 

#%0iJ 1 1 T'^^tL^ffc:^^ (6. 80g, 8. 8 6mmo 1 ) t° V i>y (1 
3 6ml) IdfctfU Ornftatt. 2 Nikmiti- h V * 2±*®m (68ml) £ 
5 flD*, lit lB*|Hl«J*Lfc. 

DvK^^-^fflKSlK^^na^y:^;-^ = 100:3), 
SWfk^"* (3. 33g, 6. 0 2 mm o 1 , 68%) Srfcfc. 
10 1 H-NMR(400MHz, CDC1 3 ) : 8.64(2H, brs), 7.89(2H, d, 7.6Hz), 7.64-7.60(lH, m), 
7.54-7.51(2H. m), 7.48-7.37(3H, m), 7.36-7.26(8H, m), 6.18(lH,s), 4.70(1H, d, 
11Hz), 4.60(1H. d, 11Hz), 4.55(1H, d, 11Hz), 4.46(1H, d, 2.9Hz), 4.42(1H, d, 
11Hz), 4.10-4.02(2H,m), 3.89(1H, d, 2.9Hz), 3.75(1H, d, 11Hz). 3.62(1H, d, 11Hz), 
2.34-2.26(lH, m), 1.39-1.36(1H, m). FAB-MAS(mNBA):554(M+H) + 

15 mmm2) 

(#J*ffc3-^#^§-2 - 2 2 5) 

WW 1 X-UhntzitS®} (2 . 0 6g, 3. 7 2 mm o 1 ) d d * 

9 > ( 3 1 7 m 1 ) id^fl? L, - 7 8 "Cirftifl I5f M) ? c d#7^ ( 1 . 

20 OMin^DD^y) (3 1. 7 m 1 ) ' ZffiT Ufc 0 - 7 8 °CT'-B#^jf^ t 

-2 otj^o< 9#at. K£*«**— ftttw^JMzortT- 2 Ot 

1 0X:<DffiX'2tiffSl®WLtz a ^7^Ml2ml) ^^)o<9ITU 
1 0»|H]««iLfcft, i%gk*mi- h V nfift*»«t'>lfo]lBt-CpH 7-8 

25 yyu^p-v h^7 7-f-fcffl^-c*M8L n : ^;-^=ioo : 

5), &&Wft<DS(fi® (l. 2 1 g, 3. 2 4mmo U 8 7%) 

1 H-NMR(500MHz, DMSO-d 6 ) 11.23(lH,brs), 8.70(lH.d,7.2Hz), 

8.00(2H.d,7.5Hz), 7.3-6(4H,m), 5.97(lH,s), 5.35(lH,dd,5 and 10Hz). 
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4.10(lH,dd.5 and 10Hz), 4.03(lH,d,3.2Hz), 3.95-3.85(2H,m) 3.83(lH,d,3.2Hz), 

3.65-3.51(2H,m), 2.06-1.98(lH,m), 1.26(1). 

FAB-MAS(mNBA):374(M+H) + 

5 2'-Q,4'-C-xf 2> 

(«*rt:*tt#*2- 3) 

^I«2t#tntft^ (0. l g> 0. 268mmol) &®foTy^-7 

(i2mi) -mm^tz 0 mmzgzLx, &&b# 

roS^ife) (0. 0 5 4 g, 7 5%) *mz 0 

10 ' H-NMR(500MHz, DMSO-cU) : 8.18(1H, d, 7.4Hz), 7.10(2H, br), 5.84(1H, s), 
5.69(1H, d, 7.6Hz). 5.27-5.24(2H, m), 3.86(1H, d, 3.2Hz), 3.90-3.78(2H, m), 
3.76(1H, d, 3.2Hz), 3.56(1H, dd, 5.5 and 12Hz), 3.49(1H, dd, 5.5 and 12Hz), 
2.01-1.93(lH,dt, 7.5 and 12Hz), 1.22(1H, dd, 3.6 and 13Hz). FAB- 
MAS (mNB A) :270(M+H) + 

15 (Mm 4) 

5'-Q-i^ h VJ-jV- 2'-Q.4'-CJi^U>-.4-N-^yyV/U~>^^> 

(m^ik&Vvg^ 2-39) 

mmm2vnhzxtzit^m a. 2 9 g , 3. 4 6mmon zm*t°y v^x 

*^7K^, g^^^T, m*t:y^> (2 6ml) ',Z®MLtz. L\tl[Z4,4' - 
20 ^h^>FPf^D70'(l. 7 6g, 5. 18mmol)»U Ifi 

25 lU^DD^y^ ^ y _, p = 2 0 0 : 5h *Sfe7^U 7 7 *#<D 1 fttl ( 2 . 
1 0 g, 3. 1 1 mm o I , 9 0%) 

1 H-NMR(270MHz, DMSO-d 6 ) : 11.27(lH,brs), 8.59(lH,m), 6.92-8.01(19H,m), 
6.03(lH,s), 5.56(lH,m), 4.17(lH,m). 4.08(lH,m). 3.86(2H,m), 3.77(6H,s), 
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3.24(2H,m), 1.98(lH,m), 1.24(lH,m). FAB-MAS(mNBA):676(M+H) + 

mmm 5 ) 

b'-O-'s t Y V p ^/U - 2'-Q,4'-C-Ji^ |/y-4-N--<> iV-y^'yy - 3'.Q 

5 (0iJ^{L 2 - 2 3 5) 

M1&&\4X''&tbtltzit£y>} (6 . 5 3g, 9. 6 6mmo 1) ^iit^^yt 
*^ffiJ.7KLfc^, ^3t^WtcT\ SSTkv^ nn^^^( 142ml )^^«?L, N, N 
-^y^ntVUT^y (2. 80ml, 16. lmmol) ^f: 0 tK^T, 
2-->T/^^^N, N-^yT'nf/^DD^X.tDTJ^h (2. 16m 
10 1, 9. 66mmol) ZffiTL, 6 H#P B W# Ltz 0 

5 0 : 1 □ D y # > . . h jj ol^/UT $^= 6 0:3 0:1 ), 

^fifettOlftft (7. 10g, 8. 1 1 mm o 1, 8 4%) £#fc 0 
15 1 H-NMR(400MHz, CDC1 3 ) : l.l-1.2(12H,m), 1.35(lH,m), 2.11(lH,m), 
2.3(2H,m), 3.35-3.7(6H,m), 3.8(6H,m) > 3.9-4.1(2H,m), 4.33(lH,m), 4.45(lH,m), 
6.23(lH,s), 6.9(4H,m), 7.3-7.9(15H,m), 8.7-8.8(lH,m). 
(HM6) 

20 (mffiit£-V0&£r2 - 2 2 ) 

#%f?'Jl Off^fcfe^ (418mg, 0. 6 2mmo 1 ) t°W> : 
: ?k=6 5 : 3 0 : 5 0?g£*g® (5ml) Ki$a?L/i 0 2N 
fc&ik-f h V V J±/W\&$mm (5ml) ^0°CT*JDX, MT* 1 5ft®WLtz 0 
KJS#*-7t&, 1 NiS^T-K^fS^^fp L, ftg&^^/U (|^3o m i) ?:JDx.T, 
25 ^MISt^tK^I- h !) ->A|Sfn7K^ (l530mlK ®fo&ii7k (^3 

mSSL (^^ri^> : pg£n:^,u = l:l), T * jV? 7 ( 2 2 8 mg, 
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0. 4 9mmol, 7 9%)£f#7i 0 

'H-NMR (400MHz, CDC1 8 ) : 1.35(1H, d, 13Hz). 1.41(3H, s), 2.28(1H, dt, 9.4 
and 13Hz), 3.60(1H, d, 11Hz), 3.76(1H, d, 11Hz), 3.94(1H, d, 3.0Hz), 4.10(1H, d, 
7.0Hz), 4.14(1H, d, 7.0Hz), 4.31(1H, d, 3.0Hz), 4.51(1H, d, 12Hz), 4.54(1H, d, 
5 12Hz), 4.58(1H, d, 12Hz), 4.75(1H, d, 12Hz), 6.06(1H, s), 7.3(10H, m), 7.91(1H, s), 
8.42(1H, brs). FAB-MAS(mNBA):465(M+H) + 

mmm i ) 

2'-Q,4'-C-^f-^>-5-^^/W^ y 
10 Ifigi]6tiHnf:{t^ft (1 9 5mg , 0 . 4 2 m m o 1 ) % t 5 / — /V ( l 

omi) izmmL. ftbtitzfrfcrnz, *m%.mT, ^mx-smmmiWLtz. 

6£&5fc ( 7 6 m g , 0 . 2 6 8 mm o 1 , 6 4%) 
15 'H-NMR (400MHz, CD 3 OD) : 1.33(1H, dd, 3.8 and 13Hz), 1.86(3H, d, 0.9Hz), 
1.94(1H, ddd, 7.5, 11.7 and 13Hz), 3.68(1H, d, 12Hz), 3.75(1H, d, 12Hz), 3.9- 
4.0(2H, m), 4.05(1H, d, 3.2Hz), 4.09(1H, d, 3.2Hz), 6.00(1H, s), 8.28(1H, d, 
1.1Hz). 

FAB-MAS(mNBA):285(M+H) + 
20 (Mm 8 ) 

S'-O-v^ h^->H) - 2 , -Q.4'-C-Ji^- Wy- 5 - ^ ^/Ufr y j>y 
(0'J*{b^^)#-§-2 -27) 

%Mmi X-'&hfltzit&fy) (1. 4 5g, 5. lOmmol) %m*t°V VyX' 
M^^T, »7Kt c ';^> (4 4ml) \Z®MLtz. Zi\iZ4,4' - 
25 S?* Y*~> h 1) K (2. 59g, 7. 6 5mmo 1 ) &8&JIDU IS 

*y-^&ijnx.fc8, Si£S:«EET»«iU tR^tAdx., *nn 
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®5L (-^DD^y : ^y-^=ioo: 10), 7 S 

(2. 4 2 g, 4. 1 3mmo L 8 1%) £#fc 0 

1 H-NMR(270MHz, DMSO-d*) : 11.36(lH,s), 7.68(lH,s), 6.90-7.44(13H.m), 
5 5.89(lH,s), 5.55(lH,d), 4.09(lH,m), 4.04(lH,d), 3.82(2H,ra), 3.74(6H,s), 
3.19(2H.m), 1.99(lH,m), 1.36(lH.m), 1.17(3H,s). FAB-MAS(mNBA):587(M+H) + 

S'-O-'st Y**y Y V ?-/u - 2'-Q,4'-C-xf i/>.5 - / ?vu \j -^y-S'.Q - (2 
■->7;iy^ N, N-^^y7"Di:°/H ^ ft p T § h 

10 (W^fk^tiif 2 - 2 3 4) 

£ii#J8 -?'#ibft;Ut£^ (4. 7 2g, 8. 0 5mm o 1 ) £«S7kt*y ^V-C 
**K7KLt^ v S*$iatT, l*i/;no^^^(i42ml)i:S#L, N, N 
-^y/Dt>7^ (2. 8 0ml, 16. lmmol) *4tfc. *»7, 
2->7yxf;|/N, N-'^y/Dt>^DD*X*D7;^h (2. 16m 

15 1, 9. 6 6mmo 1) £«TU 6 *|H)lt* Lfc. 

,VT 5 >= 5 0 : 5 0 : 1 -^-tf-y : ftgfzn^u . IJ x^ ; u 7 ^ 3 0 : 6 

0:1), *fe7^7 7 ^tOS6<]#) (5. 6 4 g, 7. 1 7 mm o 1 , 8 9%) 
20 £#fc 0 

1 H-NMR(400MHz, CDC1 3 ) :l.l-1.2(15H,m), 1.4(lH,m), 2.08(lH,m), 2.4(2H,m), 
3.2-4.0(14H,m), 4.38(2H,m), 4.47(lH,m), 6.06(lH,s). 6.8-6.9(4H,m), 7.2- 
7.5(9H,m), 7.91(lH,m). FAB-MAS(mNBA):787(M+H) + 

mmm 1 o ) 

1-23) 

#%0U 2T#?,ixfc<fc*fc (2.3 8 mg, 0. 3 Ommo 1 ) fc, t°!) : 
: *=6 5 : 30 : 5 <D2i£&i£ (5ml) fcg#Lfc 0 -t ~ 2N 
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R£&7fL 1 Nlfilfc-CKJSffi £<*"?n U HflfcziifvU (143 0ml) -Cfl&fflU 

mmfcrn-t h v <y^&ft7km& m3 omn, i&fn&igTk (*U3 o m i > fftM, 

5 %7;u?u-? hfy? j-IZX vmmL (^DQ^y : ^y-/i/=50: 1), 
T-e/U7 r ^tf&fe^fr (133mg, 0. 2 3 mm o 1 , 78%) £#fc 0 

'H-NMR (400MHz, CDC1 3 ) : 1.44(1H. d, 13Hz), 2.31(1H, dd, 13 and 19Hz), 
3.56(1H, d, 11Hz), 3.70(1H, d, 11Hz), 4.10(2H, m), 4.24(1H, s), 4.45(1H, d, 12Hz), 
4.53-4.67(4H, m), 6.52(1H, s), 7.3(10H, m), 7.53(2H, m), 7.62(1H, m), 8.03(2H, d, 
10 7.6Hz), 8.66(1H. s), 8.78(1H, s), 9.00(1H, brs). FAB-MAS(mNBA):578(M+H) + 

mmm 1 1 ) 

2'-Q,4'-C-xf l/>-6-N-^>yV;U7fy 

{m^it&tfom^- i-i78) 

m.m%m.T. %mm \ Otfbilfcft^ (liemg, O. 20mmol) & 
15 i*^^nn^^y5mll:g«L, - 7 8tl:ft»Ut c lM-=Ift 
■&V*/*s9 an (1. 5ml, 1. 5mmol) £^o< DITL, 

- 7 8°CT'38#P s 1ff#L/c 0 £ P>U:. 1 M-H&{t*?5ff/^ n a / * >^fg ( 1 . 
5ml, 1. 5mmol) SrfiOx., 2 H#PiHJf# Lfc. ftV>T% Mlw»3>o < 9 Jf-ffl 
U Wtt- 7 8TCfc&J&LfcflL (5ml) &Jm*., ifil:ijio 

20 <8#ltt, 

-(wJ:9»KL (•^DD^y:^y-^ 9; 1 ) > (49mg, 0. 

1 7 mm o U 8 4%) %%tz e 
'H-NMR (400MHz, CD 3 OD) : 1.45(1H, dd, 4.3 and 13Hz), 2.12(1H, m), 3.72(1H, 
25 d, 12Hz), 3.79(1H, d, 12Hz), 4.04(1H, dd, 7.3 and 12Hz), 4.15(1H, dt, 4.3 and 
9.4Hz), 4.36(1H, d, 3.2Hz), 4.43(1H, d, 3.2Hz), 6.57(1H, s), 7.57(2H, m), 7.66(1H, 
m), 8.09(2H, d, 8.0Hz), 8.72(1H, s), 8.85(1H, s). FAB-MAS(mNBA):398(M+H)* 

mmm 1 2) 
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2'-Q,4'-C-^f- t->-Tx / 
m^it-t^m^r 1-7) 

3U&#J 1 1 X''&btltz{t&%) (14mg, 0. 035mmol) g&frT^ 
-T/^^y-^^fg (lml) izfeML, -»lL/:„ 

-^i^mML (^DD^y : ^^y_ yU=1 0 : 1), &£$5fc (1 Omg. 
0 . 0 3 4 mm o 1 , 9 8%) £#fc 0 

'H-NMR (400MHz, CD 3 OD) : 1.32(1H, dd, 4 and 13Hz), 2.04(1H, dt, 7.4 and 
12Hz), 3.53(1H, dd, 5 and 12Hz), 3.61(1H. dd, 5.2 and 12Hz), 3.90(1H, dd, 7.4 
10 and 12Hz), 3.97QH, dt, 4 and 12Hz), 4.15(1H, d, 3.1Hz), 4.21(1H, d, 3.1Hz), 
5.27(1H, t, 5.2Hz), 5.39(1H, d, 3.1Hz), 6.33(1H, s), 7.29(2H, s), 7.66(1H, m), 
8.14(1H, s), 8.42(1H, s). FAB-MAS(mNBA):294(M+H)* UV(Amax) : 260(pH7), 
260(pHl), 258(pH13) 
(£Mm 1 3 ) 

15 5'-Q--^p< h^r-> h 'J =f->y - 2'-0,4'-C-af U- ^-6-N--< > )VT =r J 

(Wmitsmm^ i-3i) 

m&mi lx-nbtitzit&m a 4m g% o. 0 3 5mmoi) ti*eD*;> 

■C#»K*fc, g*^»IT. ***t!)v^ (lml) i'lt^Lfc. ;ni:4,4' - 
h^v-h i)f/V^P7^ K(18mg, 0. 053 mm o 1) £»U 4 0t, 

20 smmmwitz, 

%m®mz>pm<Dt* ;-;u£)}ux.tzm, mm^msrmmL, *nn 

SL(^?OD^y;^y_^ =100 . 5)i tefe T ^ /U77 ^©1^ ( 1 

25 8mg, 0. 0 2 6 mm o 1 , 73%) &&tz e 

'H-NMR (400MHz, CDC1 3 ) :1.63(lH,m), 2.14(1H,7.5, 12,and 13Hz). 
3.37(lH,d,llHz), 3.41(lH,d,llHz), 3.79(6H,s), 4.10(2H,m), 4.48(lH,d, 3.3Hz), 
4.59(lH.d,3.3Hz), 6.54(lH,s), 6.85(4H,m), 7.2-7.6(12H,m), 8.02(2H,m), 


WO 00/47599 


PCT/JP00/00725 


75 

8.45(lH,s). 8.82(lH,s), 9.02(lH,brs). FAB-MAS(mNBA):700(M+H) + 

(mmm 1 4 ) 

5'-Q-->V 2'-0,4'-C-^f- u>.6.N-< y/^f/UTr/v'y • 3'- 

O- (2-->7 7if;U N , N--^^y/nt» ^^^07;^ h 
5 m^it^m^rl - 1 8 6) 

1 3 X-nt>tltzik-&tfo ( l 6 mg , 0. 0 2 3mmo l) 

9 /-/UN, N-^y/n^7$y« (lOmg) £JlO;tfc. *»T, 2—> 
T/^^/WN, N, 'N, 'N-x h7^y^n ^*7*d7? ^Kft20# 1) 

(20mg s 0. 022 mm o 1, 97 %) £#fc 0 

1 H-NMR(400MHz, CDC1 3 ) :1.0-1.2(12H,m), 1.54(lH,m), 2.15(lH,m), 
15 2.33(2H.m), 3.3-3.6(6H,m), 3.80(6H,s), 4.08(2H.m), 4.65(lH,m), 4.75(lH,m), 
6.53(lH,s), 6.84(4H,m), 7.2-7.6(12H,m), 8.01(2H,m), 8.53(lH,s), 8.83(lH,s), 
9.01(lH,brs). FAB-MAS(mNBA):900(M+H) + 

(nmm 1 5 ) 

20 (^ft^#f2-10) 

##fi»Jl STM&fcftfcfb** (194mg, 0. 2 9 2mmo 1 ) fr, kli^y 
(3ml) fcg#Lfc„ lN*SI<kth!J[7A (2ml) ^OttiDt, 

IIBt3 0MlfLfc o 
5J&l£7t&> lNlSEfSei^^fpL, (i0ml) £flO;tT, ft 

^*«>*.ATft*Lfc. itGET, «K«r«£f| N fc&ftfcJMEfc, fy**/u*n 
OfllKt (-^^n d^^> : p« *y_,u = 10 0:3) 
(105mg, 0. 2 3 3mmo 1 , 8 0%) 
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'H-NMR (400MHz, CDC1 3 ) : 1.36(lH,m), 2.29(lH,m), 3.63(lH,d,llHz), 

3.74(lH.d, 11Hz), 3.87(lH,d, 2.9Hz), 4.03(2H,m), 4.29(lH,d,2.9Hz), 

4.49(lH,d,12Hz), 4.50(lH,d,llHz), 4.53(lH.d, 11Hz), 4.73(lH,d,12Hz), 

5.20(lH,dd, 2 and 8Hz), 6.04(lH,s), 7.2-7.4(10H,m), 8.13(lH,d.8.2Hz), 
5 8.57(lH,brs). 

FAB-MAS(mNBA):451(M+H)* 

(nmm 1 6 ) 

2'-o,4'-c-ji^ uy? 
m^itsm&^z - 1 ) 

10 m&mi (lOOmg, 0. 222 mmol) % t ? ; - )V 

(4mi) \mmt, nhntzRfcmz, **scset\ %i±x- 5 Ltz 0 

UfiVtu-? Y ^77^-1^ <0mmL (^nn^y: y*/_,u = i 0 : 1), 
Mfett^ftlf (4 5mg, 0. 16 7 mmo 1 , 7 5%) £#fc 0 
15 'H-NMR (400MHz, CD s OD) : 1.35(lH,dd,4 and 13Hz), 2.13(lH,ddd, 7,11 and 
13Hz), 3.66(lH,d,12Hz), 3.73(lH,d,12Hz), 3.91-4.08(2H,m),4.01(lH,d,3.2Hz), 
4.12(lH,d,3.2Hz), 5.66(lH.d,8.2Hz), 6.00(lH,s), 8.37(lH,d,8.2Hz). 
FAB-MAS(mNBA):271(M+H)* 
{MM 1 7) 

20 5'-0-v^ h^rv/f !J - 2'-Q,4'-C-xf wyr) ]) y?>- 
(0»J^^^^J#^-2 - 15) 

£ttffll e^nhXXtzVc^m (2 8mg, 0. 1 0 4mmo 1 ) £&7kt'!) i>V 
-C£$flfc*^ mmOxtiiT, S^cfy^y (3ml) \z®MLtz. 'tile 4, 4' - 
^^•>H)f^?D7-f K (50mg, 0. 1 5 mmo 1 ) &*&jJDU SftT 
25 -Bfelf#L7c 0 
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SSL o n y : y * y _, u = i 0 0 : 3), (2 5 m g . 

0 . 0 4 4 mm ol, 4 2%) &'&tz 0 

'H-NMR (400MHz, CD 3 OD) : 1.35(lH,dd, 3 and 14Hz), 2.03(lH,ddd, 8,11 and 
14Hz), 2.46(lH,d,8Hz), 3.36(lH,d,llHz), 3.41(lH,d,llHz), 3.80(3H,s), 3.81(3H,s), 
5 3.97(2H,m), 4.21(1), 4.33(lH,brm), 5.31(lH,m), 6.10(lH,s), 6.86(4H,m), 7.2- 
7.5(9H,m), 8.27(lH,d,8.2Hz), 8.43(lH,brs). FAB-MAS(mNBA):573(M+H) + 

mmm 1 8 > 

5'-Q-\S* h^r-> h U gvu - 2'-Q,4'-C-Ji^ U>^7 y y?y - 3'.Q - (2 - y-7 y mf- 
N, N — v'W V ~fu fc'yt-) jt7j;D7^n 
10 (f^ffc^^ 2 - 2 3 3 ) 

^SfctfiJ 1 7 T-'#bn/cft;^^) ( 6 m g , 0. OlOSmmo 1) ^i*fU^y 
T**#fcB£7k L1t&. £*&SIT, a a / <? >(0 . 5ml)|:»)SL, 

N-^V/nt>7;yfi (3mg) ZM^tz. tK'&T. 2-v-7 
/ x f /I'N, N, 'N, 'N-7 1 h yy°n tVw^^^DT 5 h (ft 5 /£ 1 ) £ 

15 }®tu ^s-c-sfejt^Lfco s^&as^si*^ h y ^Afi&ft*»«, &?o& 

•*-&ffiV>Tlt®{L (i/^ d p ^ ^ V:^ifni^yu= 2:1), £fe|l&(Dg!ft#) (8 

mg) &#fc 0 

1 H-NMR(400MHz, CDC1 8 ) : l.l-1.2(13H,m), 2.09(lH,m), 2.4 (2H,m), 3.3- 
20 3.6(6H,m), 3.81(6H,m), 3.94(2H,m), 4.35(lH,m), 4.47(lH,m), 5.18(lH,d,8.2Hz), 
6.08(lH,s), 6.86(4H,m), 7.2-7.4(9H,m), 8.31(lH,d,8.2Hz).FAB- 

MAS(mNBA):773(M+H) + 

mmm 1 9) 

3',5'-v-Q-<y v ; ^-2'-Q.4 , -C-Ji^ U>.4-N-<yyV - 5 - y ^yUy-^y7>- 
25 (0y^{fc£^#^-2 - 4 6) 

##0i)l 4T*?#^*Xfcft^^I (3 1 Omg, 0. 3 9 6 mmol)£, f'Jv^V 

(5ml) ir*gfl?u o°ctc^inm. 1 NTkgHt^ h y ? J»7kmm (5m 1) £flO 
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R£*K:2 0%BMK*fciiTU RJSjRfctfnLfcf*, ^nn^yi? 

vF^77^-^tg|L(^^D^y : ^y-^ = i 0 0:2h 
attfcS"* (190mg, 0. 3 3 4mmoK 84%) Sr#fc. 
5 1 H-NMR(400MHz, CDC1 S ) : 1.37(lH,m), 1.58(3H,s), 2.30(lH,dt, 10 and 13Hz), 
3.64(lH,d,llHz), 3.79(lH,d,llHz), 3.95(lH,d,3.0Hz), 4.04(2H,dd,2.3 and 10Hz), 
4.37(lH.d,3.0Hz), 4.50(lH,d,12Hz), 4.56(lH,d,llHz), 4.61(lH,d,llHz), 
4.76(lH,d,12Hz). 6.11(1H,8). 7.2-7.5(13H,m), 8.09(lH,s). 8.29(2H,m). 
FAB-MAS(mNBA):568(M+H)* 
10 (nmW2 0) 

2'-Q,4'-C-^^ U V-4-N-^WV /U - 5 - ^ ^/isj/J- 
(m^it^^^2 - 2 2 6) 

£!&0iJl 9"?»*>ftfcfb£>* (1 2 Omg, 0. 2 1 lmmo 1 ) n 
* y (5ml) |C»#U - 7 8 'Gid^S)] LtztZ^bX' M^o^y ( i . 
15 OMini??nn^» (i. 6m l) £i®TLfc 0 - 7 8 ^CTM WMWfttf Lfc*> 
t, (lm 1 ) £*}>o< 1 0#^jf#L£&, Kg**"*" h 

y ^Aftft*»tts:/>»i-o*Di-cpH7-8fciiaEL, mascMLfc. 

Sit -(**nq**> : = 10 0:6), 6fel*©g^ (2 9m g, 

20 0. 0 7 5mmol, 3 6%) &#fc 0 

1 H-NMR(400MHz, d-DMSO) : 1.24(lH,m), 2.01(3H,s). 2.0(lH,m), 
3.54(lH,dd,5.4 and 12Hz), 3.64(lH,dd,5.4 and 12Hz), 3.88(3H,m), 4.10(lH,m), 
5.36(lH,d,5.4Hz), 5.49(lH,t,5.0Hz), 5.95(lH,s), 7.4-7.6(3H,m), 8.21(2H,m), 
8.49(lH,s), 13.17(lH,brs). FAB-MAS(mNBA):388(M+H) + 

25 (mmm2D 

S'.Q.*?* y ±± b V ±± - 2 l -Q.4 l -C-xfuy.4-N-^yyV;u - 5 . y ^>v^^ 
2 -51) 
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Mm&l2 O-Cfc&jxfcfca-tt (4 4mg, 0 . 1 1 4mmo 1 ) *j**fy i/> 
S^M»ST, S^fyyy (1ml) fc£fl?Lfc. :W:4,4' - 
h*->h ^^d^ K (60mg, 0. 177mmol) SrSsflDU M 

»a&*ET««U »e>iifc8ia«:, -> y ^/u? o ^ h ^ 
7 — Srffii^TflNKL {*J9 uu * # *y x * $ ;—,v= l 0 0 : 4), &&$:t£<7> 
g#J^ ( 7 3 m g v 0. 106 mm o 1, 9 3%) 
! H-NMR(400MHz, CDC1 3 ) : 1.46(lH,m), 1.49(3H,s), 2.06(lH.m), 2.59(lH,d, 
10 8.6Hz), 3.36(lH,d,llHz), 3.39(lH ( d,llHz), 3.80(3H. s), 3.81(3H, s), 3.99(2H,m), 
4.30(lH,d, 3.3Hz), 4.39(lH,m), 6.12(lH,s), 6.85(4H,m), 7.2-7.5(12H,m), 
8.03(lH,s), 8.28(2H,m). 
FAB-MAS(mNBA):573(M+H)* 

&i&m 2 2 ) 

15 5'-Q-v^ h dr-> j> 'J - 2'-Q .4'- C - a g; U >-4- yV A- - 5 - =f-j\,*yf- 
i/>-3:0- (2- ->7/xf/i, N , N--^^yypt» ^^^a7^^ F 
(Wi*ffc 2 - 2 3 6 ) 

2 1 •C#f>^7t'ft^#7 ( 3 5 m g , 0. 0 5 0 7 mm o 1 ) £*7k f U ^ 
>"C*»«t*Lfcft, M*«tT\ i*i??nn^^y(iml)i:»*L, fh 7 
20 V-/UN, N-^y^Bf^T^^* (17mg) £J]0;t7t e 7)C#T, 2-y7 
yi^/UN, N> > Nf ' N _^ f. ^ y-/ n f;^^^Q7* ^ h ( 3 2 y 1 , 0. 

lmmo 1) &«TU MT— Bfcjg#L£ 0 K££tt*ftit*^ h 

7 a -7 h ^77-r-Srli^t»gL o d * y : Rlfc^fvU = 2 : 1 ), 

25 llOlWft (40mg, 0. 0 4 4 5 mm o U 89%) £f#/c„ 

1 H-NMR(400MHz, CDC1 3 ) :l.l-1.2(12H,m), 1.36(3H.s), 1.37(lH,m), 
2.10(lH,m), 2.36(2H,m), 3.3-3.6(6H,m), 3.81(6H,m), 3.98(2H,m), 4.42(lH,m), 
4.49(lH,m), 6.11(lH,s), 6.88(4H,m), 7.2-7.5(12H,m), 8.14(lH,s), 8.28(2H,m). 
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FAB-MAS(mNBA):890(M+H)* 

2'-0,4'-C-Ji^- U> - 5 - y ^-JV'y^-y^y 
(Wn^fc^ttS^ - 2 2 6 ) 
5 mm<\2 0X*'&biltz{k&® (11. 6m gl 0. 0 3 0mmol) £&fQ7^ 
^-T-t?J-^®m (2ml) !r?gfl?U -ftfcMW- 0 il^ilt Ltv 
SftOgft^ (8. 5mg, 0. 03mmol) Sr#7c 0 

1 H-NMR(400MHz, d-DMSO) : 1.20(lH,m), 1.82(3H,s), 1.97(lH,m), 
3.49(lH,dd ( 5 and 12Hz), 3.58(lH,dd,5 and 12Hz), 3.85(2H,m), 5.23(lH,d,5Hz), 
10 5.32(lH,t,5Hz), 5.84(lH,s), 6.7(lH,brs), 7.2(lH,brs), 8.08(lH,s). 

FAB-MAS(mNBA):284(M+H)* UV(imax) : 279(pH7), 289(pHl), 279(pH13) 

(nfcm2 4) 

3',5'-v-0-^>v/^.2'-0,4'-C-3i^- l/>.2-N^ Vy'?- V yuyr J *s s s 
(#J^{fc£4&)#-5§- 1 - 2 4) 
15 ###J1 5Vnt>ZXtzit&®> (S 2 0 0mg) t'^^y (2ml) id&ft? t 
fco 1 Nfcmft b V VI* (2ml) £rJlO x. > MrST' 1 5 #jf# t fc. 

20 ?DD^y ; ^y_, u=50 . 1K 7 ^ 77 ^ ftife| | (2 0mg, 0. 
0 3 6 mm o 1 x 6 % (2 ID) £#fc 0 

'H-NMR (400MHz, CDC1 3 ) : 1.27(3H,s), 1.29(3H,s), 1.43(lH,dd,3 and 13Hz), 
2.28(lH,m), 2.59(lH,qui,6.9Hz), 3.54<lH,d,llHz), 3.68(lH,d,llHz), 4.03(2H,m), 
4.15(lH,d,3.0Hz), 4.31(lH,d,3.0Hz), 4.45(lH,d,12), 4.56(lH,d,12Hz), 
25 4.61(lH,d,12Hz). 4.63(lH,d,12Hz), 6.18(lH,s), 7.2-7.4(10H,m), 8.19(lH,s), 
11.93(lH.brs). FAB-MAS(mNBA):560(M+H)* 

(HJS0ij2 5) 
2'-Q,4'-C-^^ U>-2-N-^ y y'=f- tj ,ysf T j 
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(W*fc£tt#* 1-17 7) 

4 V'&btltzit&®) (lOmg, 0. 018 mm o 1)^/^7-^(2 
ml) \Z®ML, frfefrfcRjEtt*, **^«ET, %J±X'5tifffiW:WLtz B 

*^^dvF/77^-1;J;^UL (-^nD^y^^-^io : 2), 
M&.H&ftVl'fg: ( 5 m g , 0. 0 1 3 mm o 1 , 72%) &'&tz 0 

'H-NMR (400MHz, CD 3 OD) :1.21(3H,s), 1.22(3H,s), 1.41(lH,dd. 4 and 13Hz), 
2.18(lH,m), 2.69(lH,qui,6.9Hz). 3,69(lH,d,12Hz), 3.76(lH.d,12Hz), 4.0(2H,m), 
4.26(lH,d,3.2Hz), 4.30(lH,d,3.2Hz), 6.30(lH.s), 8.40(lH,s). 
FAB-MAS(mNBA):380(M+H)* 

(mmm2 6) 

(#J^ft:£^## 1-35) 

iJtW2 5t^5)rtfcft^* (5mg, 0. 0 1 3 mm o 1 ) f U i?^"C 

#fcK*&, S*^»IT, is> (1ml) CSgLt. Zix!l4,4 ' -5? 

n*->Mf;^D7^K (14mg, 0. 04mmol) £M L , 4 0 °CT* 

0 0:6). ftfeHfettOSttft (4mg, 0.0 0 5 9mmo 1 , 4 5%) *#fc Q 
'H-NMR (400MHz, CDC1 3 ) :1.26(3H,d,1.4Hz), 1.28(3H,d,1.4Hz), 1.66(lH,m), 
2.15(lH,m), 2.59(lH,qui,6.9Hz), 3.65(lH,m), 3.78(lH,m), 4.06(2H,m), 
4.35(lH,m), 4.38(lH,d,3.2Hz), 6.23(lH,s), 6.8(4H,m), 7.2-7.5(9H,m), 8.01(lH,s). 
8.19(lH,brs). FAB-MAS(mNBA):682(M+H) + 
CMMm 2 7 ) 

5'-Q-i?* y **/ V y gyu - 2'-Q.4'-C-3i^ uy.2-N^ y^f y y - 

3-- Q - (2-->T/^^yU n. N - 2d V 7 g bVW) ft * * □ T $ *V h 
(#J^{fc£^#-5§- 1-18 5) 
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^J£0»J2 6T#5>ilfc{fc£-4$j (4mg s 0. 0 0 5 8 mmo 1 ) £*S/fcfc*!J ~y> 
■?*8K*LfcSL S*j«[«ET\ m*is? d p ? * >(o . 5ml)l:g«U r h 
7 /-/UN, N-^y/Dt>7;yl (5mg) £rAD x.£: 0 7k#T, 2-->T 

5 0 3 mmo 1) £jgTU ^X'-^mW Ltz 0 KfcmM h <j ? 

yu^ n-7 h ? y 74 -Srffl^-CflfRL (;^* n n ^ * y : g£g£^/u = 2 : l ), & 
fei^IWi (4mg) £#7t 0 

1 H-NMR(400MHz, CDC1 3 ) :l.l-1.4(19H,m), 2.1(lH,m), 2.4(2H,m), 2.6(lH,m), 
10 3.3-3.6(6H, m), 3.8(6H,s), 4.0-4.6(4H,m), 6.2(lH,s), 6.8(4H,m), 7.2-7.5(9H,m), 
8.1(lH,s). 

mmm 2 8) 

2'-Q,4'-C-^^- U^? T / 
(0>j7iMt; 1-5) 

15 mmm2 5x-nbh,tzit-&® (0. 5 mg ) £ % m^r^^^r / * $ y-^m 

® (0. 5ml) id^U 6 0 o C"C* 5B#P B 1KJ££-£/c 0 
£J£&7&, fc»££*ET9:£U &fe»5fc (0. 4 m g ) £»fc 0 
FAB-MAS(mNBA):3 10(M+H)" UV( A max) : 255(pH7), 256(pHl), 258- 

266(pHl3) 
20 (HS60<J 2 9 ) 

8Sfc£j«« (/N-^>^yw-7-t±M ABI model392 DNA/RNA synthesiser) £ 
JBV\ l.O^mol ^^-^-CfTofc #-&|«-9->f ^yu|ci3rt5»a, K£, **#n 

25 XfcS**Ua|-->K<B***n7 5*V Hi£T PE Biosystems 

^fc.3'-*»a*S CPGXttfcfcSfrLfc 5-O-DMT r 5 i?>(l.0„ mol) 
O DMT rg£> y ^DMaoXMlU *0 5'-*ea^55^5i^ 


WO 00/47599 


PCT/JPOO/00725 


83 

1) detntylation h U ? a a ftife/ ->* ? □ a ^ > ; 35 sec 
5 2) coupling *^*D7^V h(#)2 Oeq), x h 7 /u/T-fr h - h U ; 25sec 
Xfi lOmin 

3) capping 1-* xA--Y 5 ^ V /-Wf h5t Kd7 7> 1 *S7ki^/t° >J vWx h 7 
t K n 7 7 > ; 15se.c 

4) oxidation 3 7*/?k/t° U v'Wt- hy t Kn 77 > ; I5sec 

10 ±Et*iV>-C. ^*/U2)tt, £ffi0«90Mfc£fc&ffl^TKJS&fT 3 10 

fTV^S'-DMTrSSrKftfllLfcttW:, *feU:«V\ l7^7*«lli:ioT* 

#e>ixfc*y u^j-x KSftfrii, hplc (hplc : am^h lc 

-VP, *7A: fnft^M Wakopak WS-DNA) .-?ttfi|£fT^ 1#J<0:*- U * v 
20 tfKSrHfc, 

5- gcgttttttgct -3' (I£?iJ^£)iEJiJ#-5§- 2 ) 

■C^£ft3EyiJ£*TU ^S#-^4 7!iS9(D^5^>(D^g|5^^2' -O, 4' - 
C-xf^ffc5tP =r** u^-^ KM* (6fr\ <* ] J =f * * K (l)j 
25 k + Z a ) Srftfc. (iKft 0.23/xmol ( 23% yield)) 

1 ) 
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7 , Pt:'!J7>'-a.D-iD7D^yh77 y — ^ 

K-D-x^D^y|«77;-^ (2 0 0 Omg, 5. 0 mm o 1 ) a 
c^ySOmlll^L, - 7 8°C\Z^mLtz 0 ^C-, (0. 6 

5 0 ml, 7. 5mmol) Rtf h y ^ * A'* ^gtiS** ( 1 0 1 0 m 

g, 6. Ommol) 4 0^W«tj$Lfc o 

KMlc, K&TkSs-T- h y ?At&fo*?&?£ (ft 100ml) &*q;t, 
#®L, W^I^^^tK^-t- h y *A|&fD*Sffc (ftlOOml), S&ft&ig* (ft 

10 L, ( 2 5 2 Om g, 4. 73 mm o 1 , 9 5%) ~ ft * 

'H-NMR (400MHz, CDC1 3 ) : 1.34(3H, s), 1.63(3H, s), 3.48(1H, d, 10Hz), 
3.53(1H, d, 10Hz), 4.21(1H, d, 5.0Hz), 4.5(4H, m), 4.74(1H, d, 12Hz), 4.80(1H, d, 
12Hz), 5.01(1H, d, 12Hz), 5.73(1H, d. 4.6Hz), 7.3(10H, m). 
15 (###J2) 

3,5-^Oxyy; M-y7 7 * ^^-1.2-Q-^ V 7° a t° jj jr^-a-D-^ jj * o 

1 •Vnbiltiik&to (2 5 2 0 mg, 4. 73mmol) {*, v^tTvW* 
/U**->K (5 0ml) SriOx., 9 0tfi(!fLfc c iifiCIlfct, yjyftt 
20 H)7A (4 6 3mg, 9. 4 6mmo 1) ^Dt, 5 0 °CT 3 B#p B ^# Lfc„ 

EJ&&T1£, 7K (filOOml) SUWIj^^vu (ft l 0 0 m 1 ) £ 

SO*., £«U W^IJiSr^fD^tiTk (ftlOOml) Tft^L, 

MEET, »mt:&*1& s WfeixfeRSE*, y^7>?nTh^77^-l:J;^ 
25 ML :»»x^=4 : 1), ft ( 1 5 9 0m g, 3. 8 9m 

m o 1 , 8 2%) £f#7c 0 

'H-NMR (400MHz, CDC1 3 ) : 1.34(3H, s), 1.62(3H, s), 2.88(1H, d, 17Hz), 
3.15(1H, d, 17Hz), 3.50(1H. d. 10Hz). 3.58(1H, d, 10Hz), 4.08(1H, d, 5.1Hz), 
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4.52(1H, d, 12Hz), 4.56(1H, d, 12Hz), 4.57(1H, m), 4.58(1H, d, 12Hz), 4.76(1H, d, 
12Hz), 5.73(1H, d, 3.7Hz), 7.3(10H, m). 
(#%«3) 

mm%ffiT, &nmzx%hMz\t%m (6 1 o mg> 1. 4 9mmoi)£ > 

i??ua*fiy (10ml) ic&WU -7 8tC»«Lfc, ^d^, 1. 5 MS? 
-f V7*A,TA,% -^^n^ K7>T Y/ h/Ujci/*« (2m l , 3. Ommo 1 ) 

10 p<*y-,u (5ml) £flQ;ifc, $ P> fc, ^MftT V-e n ? i,*^^ (»20m 
1 ) ^ADX-T, 3 0^}U$Lyc o 

5J&&7'&> K^flSlr, ^g£^=PA. (83 0ml) 5rfi0 x., 
tiklKm-t V y ^A^^ptK^M (83 0ml), f&fn^&Tk (fi30ml) "C 

15 *WRJCl-fflVNfc 0 
(#%«4) 

3,5-v-Q-^>^/U .4-fc KD^^xf/u.i,2.o.>f yj/n b° jj f>-a-D-x 'J x a 
^ > l>77/-7 

&%mzx~%l>1xtz{t&m ( 1 5 4mg, 0. 3 7 7mmol) ^ x^y-/v 
20 5ml i£jg«L, N a B H 4 (7. 6mg, 0. 2mmol) £AD;L, MX* 1 B# 

£j£&7&, KfcifcK, ftgfifvu (ftiOml) S.U^tK (filOml) SrAQx, 
«Jf £t&fa£tl7k (810ml) T'&#U l*«7^->^fK 

25 SET, &&£g5r#, #6>ftfcaaEfc % ^y^^^nv h^77^-ia 9 
fif^L (^drf-> : g^gc^^ /U= 2 : i) % te£$#^ff (1 1 7mg. 0. 284 
mm o U 7 5 %) 

'H-NMR (400MHz, .CDC1 3 ) : 1.33(3H, s), 1.66(3H, s), 1.78(1H, ddd. 4.0, 8.5, 
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15Hz), 2.51(1H, ddd, 3.4, 6.4. 15Hz), 3.31(1H, d. 10Hz), 3.54(1H, d, 10Hz), 
3.80(2H, m), 4.13(1H. d, 5.3Hz), 4.43(1H, d, 12Hz). 4.52(1H, d, 12Hz), 4.55(1H, d, 
12Hz), 4.65(1H, dd, 4.0, 5.3Hz), 4.77(1H, d, 12Hz), 5.77(1H, d, 4.0 Hz), 7.3 (10H, 
m). 

5 FABMS(mNBA) : 415(M+H)\ [a] D +57.4° (0.91, * 9 

{&nm 5 ) 

$ ^-1.2-O-^r y/nf'Jfy-a-D-x^p^yh? 

mmn.mr, - 1 stdftanLfcii*** □ (2 o om 1 ) 

10 y >U ( 6 . 02ml, 69. Ommol) ^Mtl. =t Z. — , SStKv^ a a / f 

^ (10 0ml) l:^?Lfcy^f/^;U*dr->K (7. 87ml, 1 1 0 mm o 
1 ) SrjgTLfc. 2 0#tikW'&, KJ6KK«li|S*^^nn^^y (1 0 Om 1 ) 
^mMLtz 3,5-^-0.^>^^.l,2-0-i' y/n try xy. a -D-^ y ;* n^<y h 7 
y J-* (9 2 1 Omg, 23. 02 mmol) SrITL, 3 t, |* % 3 0 #}f# L 

15 fc. ^HJf:, h y ^f^7 (28ml, 200 mmol) fcflD*., < 

5Ml:iLfc e Stettin* »3 0 0ml) SrADx., #ffiU Oft 3 

0 0ml), ^ft^ig* (D3 0 0mi) -?Sfcv\ £ A -CSfcSfc Lfc. 

MET, •>'J*y/^Dvh^77^-|; ! j;^gL (^Ify : 

TO^^=5 : 1), iSfe/fi^H (8 3 1 Omg, 2 0. 8 8 mm o 1 , 9 1%) 

20 «r*fc„ 

'H-NMR (400MHz, CDC1 3 ) : 1.35(3H, s), 1.60(3H, s), 3.61(1H, d, 11Hz), 
3.68(1H, d, 11Hz), 4.37(1H, d. 4.4Hz), 4.46(1H, d, 12Hz), 4.52(1H, d, 12Hz), 
4.59(1H, d, 12Hz), 4.59(1H, dd, 3.4, 4.4Hz), 4.71(1H, d, 12Hz), 5.84(1H, d, 3.4Hz), 
7.3 (10H, m), 9.91(1H, s). FABMS(mNBA) : 397(M-H)*, 421(M+Na) + . (a] D +27.4° 
25 (0.51, > * J-A>). 
(#%#J 6 ) 

3,5- -^-0-<y^/u.4.t'-yu.l.2-0.^ V zf u gy ^V-q-p.^ V_ZJEj^Lt2Jl 
J — X 
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8**iST» MWS-Cfcfcftfcfc-frtt (8 3 1 Omg, 2 0. 8 8 mm o 1 ) 
Sr&TR-r hyt Kg77> (3 0 0 ml) £&«L, 0 c CiC»£PL7c„ 0. 
5M-^ *&m/ F^x V&jg (44ml, 2 2 mm o 1 ) £?IT£L 0°CT' 1 

5 SJSfcS-Ttg, v^^^-t^i- (3 0 0ml) &MiL1z&, 0. lN*8ftfh 
y £i*7k&$ (2 0 m) £k)>o< ^AB^fc, # ^nfetff tti®&± 5 -Y h£fflV>-Ctt 
«L, aJftfc&^x^n—r^ (filOOml) £«U W$l£*S7k 

/W=8 : 1, t©t s 5:1), £&fflttfef; ( 5 6 0 Omg, 14. 1 4mmo 1 , 
6 8%) fcfcfc. 

'H-NMR (400MHz, CDC1 3 ) : 1.28(3H, s), 1.52(3H, s), 3.31(1H. d, 11Hz), 
3.34(1H, d, 11Hz), 4.25(1H, d, 4.9Hz), 4.40(1H, d, 12Hz), 4.52(1H. d, 12Hz), 
15 4.57(1H, dd. 3.9, 4.9Hz), 4.59(1H, d, 12Hz), 4.76(1H, d, 12Hz), 5.25(1H, dd, 1.8, 
11Hz), 5.52(1H, dd, 1.8, 18Hz), 5.76(1H, d, 3.9Hz), 6.20(1H, dd, 11, 18Hz), 7.3 
(10H, m). FABMS(mNBA) : 4 19(M+Na) + . 
(###J7) 

3,5-v ; -0-^-V^ /U.4-t: K_o =fr xf-yki^.Q^ y^n fc° y x >-a-D-^ D ^ a 
20 h77 J — x 

2**SET, #%0a6"C^P)jX7h{b^4jj> (5 5 0 Omg, 13. 8 9mmol) 
sr&Tkv 1 F5tKn77> (200ml) Idj&^U ^C-, 0. 5MW9-BB 
N (9-<l?7t'^D [3. 3. 1] y-7-» /rF7t Kn7 7>»« (8 0m 
1, 4 Ommo 1 ) £»TU Lfc. 
25 RJfc*fcJS#|ijfe< 5 3N*Sfrffc-*- MJ *JxtKS« (3 0 
ml) £*D;tfc 0 3 0%iflK^*** (3 0ml) fc, SJE«iS3 0^S 

5 0 4 C(Z^5<k. 9{d^o < 9fiD;t, t©!3 0#jf#L/t o 

RJEJS-78L E£££-ttlw, fifD^Jg* (152 0 0ml) .Kltfg^^A- (ft 2 
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0 0ml) &*D;t, £tt L , W«ll£*t£y r~ («2 0 0ml), 

T\ «SfDft«[* (^2 0 0 ml) *S7k«E»^ ^ •> ^ L t c MEE 

t, if.ntM&v^y>?D7 h?77 ^-'.zxvmmL (^ 

: i|@£;^,u = 2:i 4 1:1), ^feffl^t)^ (5 3 7 Omg, 1 

2 . 9 7 mm o 1 , 9 3%) 

'H-NMR (400MHz, CDC1 3 ) : 1.33(3H, s), 1.66(3H, a), 1.78(1H, ddd, 4.0, 8.5, 
15Hz), 2.51(1H, ddd, 3.4, 6.4, 15Hz). 3.31(1H, d, 10Hz), 3.54(1H, d, 10Hz), 
3.80(2H, m), 4.13(1H, d, 5.3Hz). 4.43(1H, d, 12Hz), 4.52(1H, d, 12Hz), 4.55(1H. d, 
12Hz), 4.65(1H. del, 4.0. 5.3Hz), 4.77(1H. d. 12Hz), 5.77(1H. d. 4.0 Hz), 7.3 (10H, 
m). FABMS(mNBA) : 415(M+H)*, [a] D +57.4< (0.91, / 9 J -/U). 
(###J8) 

3,5-v^-Q- ^<> y/U-4-(p - t> /H l/X/Ufc n/U^-dr-> j.f-^u).i,2.Q.^ y/o b'jl 

£*ft«ET, h^y&»Ltz&%M4 •Z&btllHtGVd ( 1 0 3 5mg , 2. 
5mmo 1 ) £#t*i?* u a J- 9 y (35ml) KJgftfU OlCK&iPLfc. -t d 
^, h yxf/ur; > (1 . 8ml, 1 3mmo 1 ), V*?-jUT% J t° V *sls (3 
Omg, 0. 25mmo 1), p - (8 5 8 mg, 4. 5m 

mo 1) £flO;i, lia-C-ft)|jf|JLt 0 

K£I*T«, M (810 0ml) £AD;L, 

£«U h y <? J*miQ*®m (ft l o 0 m lhffifcfcjft* (8 

10 Oml) X'&'&L, if^M^^^^^A-Cftjftbfc. 

MET, ?#e>ft£Slijg£, i/'j^'/^nv^^^-izj;!) 

»«t (^*1f> : H=g£^,u= 3 : 1), (1340mg, 2. 6m 

m o 1 , 9 4%) &%tz e 

'H-NMR (400MHz. DC1 3 ) : 1.33(3H. s). 1.49(3H, s), 1.99(1H, dt, 7.6 and 15 Hz), 
2.47(3H, s), 2.60(1H. ddd. 5.7. 7.6. 15Hz), 3.28(1H. d, 10Hz), 3.45(1H. d, 10Hz), 
4.11(1H. d. 5.3Hz). 4.32(2H. m), 4.42(1H. d, 12Hz), 4.50(1H. d, 12Hz), 4.54(1H, d, 
12Hz), 4.62(1H. dd, 4.0, 5.2Hz), 4.76(1H, d, 12Hz), 5.74(1H, d, 4.0 Hz), 7.3 (12H, 
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m), 7.78(2H, d, 8.3Hz). FAB-MAS(mNBA):569(M+H) + 
(#%#J9) 

5 M«8T#f>Jltfc**1 3 4 0mg (2. 36mmol) «15ml 
iwi§a?U 1.88ml (2 0 mm o 1 h jfifig&O . 01ml 

ilTllffllltfLfc. 6 Om 1 £ bir 3 0#«#L fc 0 

S&fO^&Tk (filOOml), g^oifvw (filOOml) £AD;t, *T«JI !/ 

rifit^L (^*-tf"V : ftlftifvU = 2 : 1 h 129 
0 m g ( 2 . 1 1 mm o 1 , 8 9 %, . a : 0 = 1 : 5 ) 

'H-NMR (400MHz, CDC1 S ) : (jSfc) l.86(3H, s), 2.05(3H, s), 2.08(1H, m), 
2.18(1H, m), 2.42(3H, s), 3.30(1H, d, 10Hz), 3.33(1H, d, 10Hz), 4.23(1H, d, 
15 5.1Hz), 4.24(2H, m), 4.42(2H, s), 4.45(1H, d, 12Hz), 4.55(1H, d, 12Hz), 5.28(1H, 
d, 5.1Hz), 6.0K1H, s), 7.3 (12H, m), 7.73(2H, d, 8.3Hz). FAB- 
MAS(mNBA):613(M+H)* 
(#%«10) 

2'-Q-7ir^^.3'.5'- v ; .O.^yv;/u.4 l .p ■ j> /us. y x /Ufr ^ jvir* "y^^jv. 5 - jt 
20 Dy/y 

MfcffiT, mfiT-#%0tj9T'f#f>ix/cft:^^ (6 5 Omg, 1. O6mmol) 
*rfc*l, 2-^ddi^(i 5m 1 ) fc*«U «fe©Xtt (H. V 

orbrggen.K.Krolikiewicz and B,Bennua, C 
hem. Ber., 114, 1234-1255 (1981)) CttotBfiLt h 
25 y ^f^>!);Hkf^ > (5 0 0mg, &2mmo 1) ^ADxfc 0 i^C, ^3^, 
h y 7/^D^y^yg| Mj ^^ IJ ^ (0 3 6m , 2mmol) £ 

KJEfcTSL £J&&iw^&7k3?-}- h y ?Ai&f07k?£ fS (^5 omi) trAnx., -tr 
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h&fflV>T5iBU mm\Z.V*na*fy (ft50m 1 ) £AD;i, tlf^ 
§***-7- h ^ Z^mfQTkBWi (ft 5 Om 1 h &fn£i£7k (IDSOml) 

^vl^ n-7 h^y^^-lij; <?mg!L (^ar-tt-y . g^^,^ x 2 : 1 h 7^- 
^7 7 ^ftMfef (4 3 2mg, 0. 6 4mmo 1 , 6 0%) &#fc„ 

'H-NMR (400MHz, CDC1 3 ) : 1.52(3H, d, 0.9Hz), 1.94(1H, dt, 7.5 and 15Hz), 
2.06(3H, s), 2.23(1H, dt, 6.0 and 15Hz), 2.42(3H. s), 3.38(1H, d, 10Hz), 3.67(1H, 
d, 10Hz), 4.17(2H, m), 4.36(1H, d, 6.0Hz), 4.41(1H, d, 12Hz), 4.44(1H, d, 12Hz). 
4.48(1H, d, 12Hz), 4.58(1H, d, 12Hz), 5.39(1H, dd. 5.1 and 6.0Hz), 6.04(1H, d, 
5.1Hz), 7.3 (12H, m), 7.73(2H, dt, 1.8 and 8.3Hz), 8.18(1H, s). FAB- 
MAS(mNBA):679(M+H)* 
1 1 ) 

2'-0.7-trf-/u.3 , .5 , -^- Q.-<y>?yu.4 1 . p . h >vzl. y x /uft - ,\,jr* ->j:^;w.4-N- 

**m*t!nb1MZ{k&m (3 8 3mg, 0. 6 2 6mmol)t|*l I 2 
-Sinner* y (4ml ) ICS«Lfc„ MtKOXm (H. Vo r b r g 

gen.K. Krolikiewicz and B, Bennua, Chem. 
Be r., 114, 1234-1255 (1981 )) l^otatlLfc h V * f-fr 
^li/W^^^^f-Vy (3 0 0mg, ftl. OmmoDtHi O'CKft 

0. 9 9 5mmol) Sr»D^L, 5 0 °C T 1 Rffflftft L fc. Rj£«& % MA 

ISfP^^Tk^^ h >J ^ATk^^ (ft 1 Om 1 ) £*D;t7i 0 
RfcfcTfc, RJCa^*t*fk^f-u^ (ft 2 0ml) §rA0x."C\ ft#U tfrffi 

WgfcJg (ft2 0ml) T-St^L, $/ * Lfc, 

^ET, S«*»SL, lfe7^77^ft| (3 9 7 mg, 8 3%) fcfcfc. 

'H-NMR(400MHz, CDC1 3 ) : 8.70(1H. br), 8.18(1H, d, 7.4Hz), 7.87(2H, d, 7.5Hz), 
7.72(2H, d, 8.3Hz), 7.61-7.57(1H, m), 7.51-7.48(2H, m), 7.43-7.2l(13H,m), 
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6.02(1H, d, 2.9Hz), 5.40(1H, dd. 5.8, 2.9Hz), 4.57(1H, d, 11Hz), 4.39(1H, d, 11Hz), 
4.32-4.28(3H, m), 4.19-4.16(2H,m), 3.69(1H, d.llHz), 3.31(1H, d, 11Hz), 2.40(3H, 
s), 2.30-2.23(lH, m). 2.06(3H, s). 1.95-1.89(1H, m) 
FAB-MAS(mNBA):768(M+H)* 
5 1 2) 

2'-0-Tir5 1 ^-3 l .5'-v-0-^<y^/U-4'-p - F/^xy7;^-/^#->xf /k6-N- 

S*fcffiT\ ifit*, *#M9tj|bhfcfl:^* (6 0 0mg, O. 9 8mmo 
1 ) *S* 1 , 2-^?DDi^y (15ml) U WEOX» 

10 (H. Vorbrggen, K. Krolikiewicz and B, Ben 
n u a , Chem. Ber., 114, 1234-1255 (1981)) l^oT 
m^Ltz b V tV-Asfl) /H^y/^/WTf-y (5 0 0mg, ft 2 mm o 1) ft- 
*Dxi7i 0 #P>tx^.5JS?S{w, h y yjis^ru y ^ >-^/u^ >g£ b x ) t I) /u ( o . 
3 6ml, 2mmol) ftjgT'^, 5 0 4 B#Fp.H£# L t, 

15 sjs^rm, R^®!cj^^7k^-7- f y <yj»&fa*®m wsomi) £*nx., $ 

f>l£v^on**> (#5)5 0ml) #D x. "C > U h y * 

A|&fn*Jgi8 (850ml), &l^T\ f&?n:£&* (85 0ml) &7k6fi 

7nv^77^-!;J: 0 8HR L &9 uu*9v. *9 /-/U = 50:1), 7t 
20 ^77^|feft|(4 0 5mg, 0. 5 1mmol, 5 2%)£#fc 0 

'H-NMR (400MHz, CDC1 3 > : 2.0(1H, m), 2.06(3H, s), 2.32(1H, dt, 6.0 and 15Hz), 
2.40(3H, s), 3.36(1H. d, 10Hz), 3.58(1H, d, 10Hz), 4.22(2H, m), 4.39(1H, d. 12Hz), 
4.45(1H, d, 12Hz), 4.47(1H, d, 12Hz), 4.59(1H, d, 12Hz), 4.62(1H, d, 5.6Hz), 
5.94(1H, dd, 4.5 and 5.6Hz), 6.21(1H, d, 4.5Hz), 7.2-7.3 (12H, m), 7.54(2H, m), 
25 7.62(1H, dt, 1.2 a'hd 6.2Hz), 7.72(2H, d, 8.3Hz), 8.02(2H, m), 8.21(1H, s), 8.75(1H, 
s), 8.97(1H, brs). FAB-MAS(mNBA):792(M+H)* 
1 3 ) 

2'-0-T-fe^^.3',5 , -^-0-^<>- v^U-4'-p- hyUxy7yU/t-/Wt^->xf;l/.i7 ]) *y 
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2*«ffiT, SfiT##«9-Clte>Kfc{l:^4fc (2 0 0 mg, 0. 327 mm o 
1) 2-^oni?> (8ml) fc»»U ^ iC, MCOJtK (H. 

Vorbrggen.K. Krolikiewicz and B, Bennua, 
5 Chem. Be r ., 114, 1234-1255 (1981)) l^tSoXWRLfc 
h !) ^vUv-y /H^7'>^ (2 0 0mg v ao. 8 mm o 1 ) %mz_tz 0 $ P,^, 
-?r^, M; 7/l<*n * # >^/U*>H h i) ^,l^>y yU (0. 14 5ml, 0. 
8mmol) 5:171, 7 0tT-StRggfi2Lfc„ 
5£^7'{£, Sfcttfcifcll**-*- h y ^^ttftTkttffi OfalOml) £2m;t* -fe 
10 7^ r-£ffi^T5iSU Jtiicj;?nD^> (&i om 1 ) 

h y * A|&fo7k^?g, fiifpftJ£*-ea^, «McbIlK^^* -efts* 

■JttKL (^oD^y ; ^y^ =1 oo : 2), »#4Kfet>« ( 1 9 9mg, 
0 . 2 9 9 mm o 1 , 9 2%) fc#fc. 

15 'H-NMR (400MHz, CDC1 3 ) : 1.94(lH,dt,7.4 and 15Hz), 2.07(3H,s), 
2.23(lH,dt,5.9 and 15Hz), 2.43(3H,s), 3.36(lH,d,10Hz), 3.65(lH,d, 10Hz), 
4.17(2H,dd.6 and 7Hz), 4.31(lH,d, 5.9Hz), 4.38(lH,d,llHz), 4.39(lH,d,llHz), 
4.40(lH,d,llHz), 4.58(lH,d, 11Hz), 5.29(lH,dd,2.4 and 8.2Hz),5.33(lH,dd,4.5 
and6Hz), 6.00(lH,d,4.5Hz), 7.2-7.4(12H,m),7.6l(lH,d,8.2Hz), 7.74(lH,d,8.3Hz), 

20 8.14(lH,brs). 

FAB-MAS(mNBA):665(M+H)* 
(M«14) 

2'-0-T-tr^/i^.3 , .5 l -^-0.^<>^^.4 l -p - h- V *;Ufr -ju** *±LE?L±2±2L: 

25 #%0ij9f n htltzitS® (4 0 Omg, 0. 6 5 3mmol) |, 1*1, 2 
-'^ DCI ^ (6ml) ICg^Lfc, ZZ^, mtKDXm (H. Vorbrg 
gen, K. Krolikiewicz and B, Bennua, Chem. 
Ber., 114, 1234-1255 (1981)) UlfSoTSJKLfc Y V * =f- )\> 
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> 'J /Mfc^yj/V/u 5 - / ?vU>> h •>> (fi4 0 0m gl 1 . 2 mm o 1 ) £7JD 
X., 0°C\Zf%mts h y ^ * y^/U*:/^ h \) } *F>\,*/ JJ A, ( 1 

8 0 M 1, 1. Ommo 1) 5 0 tf 1 ttfflfttf t fc. 

ifil-IU l&fDj^^TK^i- h U <>^7kmm (n5ml) £iQ;if:: 0 
5 S(&»T*, RfSiS^Kigib^uv (fiiomi) ?:Adx.t, ft#u wm 

®£U ttfe T ^ /U7r (3 2 0mg, 0. 4 0 9mmo 1 , 63%) £ 

10 'H-NMR(400MHz, CDC1 S ) : 1.68(3H,s), 1.95(lH,dt,7.3 and 15Hz), 2.07(3H,s), 
2.25(lH,dt,6 and 15Hz), 2.43(3H,s). 3.40(lH,d, 10Hz), 3.71(lH,d,10Hz), 
4.18(2H,m), 4.37(lH,d,5.8Hz), 4.42(lH,d,12Hz), 4.46(lH,d,12Hz), 
4.51(lH.d,l2Hz), 4.61(lH,d, 12Hz), 5.42(lH,dd,4.9 and 5.8Hz), 6.07(lH,d,4.9Hz), 
7.2-7.6(17H,m), 7.74(2H,d, 8.3Hz), 8.28(2H,d, 7.0Hz). FAB- 

15 MAS(mNBA):782(M+H)* 
(#%0iJ 1 5) 

2'-0-T-tr^^.3'.5'.'>'-0-^<> i?/U.4'- p • f/U30^/u^ = /Uah»^3i^/i/.2.N- 

$**i«T\ &%M9X-nt>tltzib&y>> (400m g, 0.65mm o 1 ) fc, 

20 1*1, 2-t?^Dnx^y (10ml) fc8#U * w In, itufeoiSlifc (H. Vo 
rbrggen.K. Krolikiewicz and B, Bennua, C 
hem. B e r . , 114, 1234-1255 (1981)) ClctMLfc h 

y ^^yMt:^ y^^ ^^r; m 650m g , ft i.5mmoi) 

/"Co t#bH7cSJ^?Kl3, h !) y iviru t $ y^/vt-V&k V V ^fvuv-y iv (0.2m 1 , 
25 1.2mmol) ^iTt, 5 0tf4TOj$Lfc o 

RJS»7^, RJSfSlwKK**-^ h 'J l> m 5m 1 ) £*D;L, 
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(KS*«1 1 ) 

ftteMSr-ttl-pi-U NaCl 10 0 mM, V >gff h V $ J>mffi®. (p H 7 . 

5 2) 1 OmM, *y U*^ K (1) 4mM, -tCffitt* (EM : 

5'- agcaaaaaacgc -3' (E?iJS<DE£iJ#-§- 1 ) 

r*$H5E^JSrWt--5ffiMMDNA (j^T, r^y =r^ 7 u^-^ K (2)j ti"-5 0 ) 
XiiEM : 

5'- agcaaaaaacgc -3' (E3fiJ^tf>E?"J§-£- 1 ) 
10 t?*$lx5E9!ISr*-*-Stt1ltfflRNA(«T, rrj- y =?'^ ^ K( 3 ) j ii"-5J) 

4MMt Ltzi-y^/ummaoood L)fc»BMc*fc»u**j2i*iiij«:awt-ci*>o< •? 

MS-CftSLfco iT-^y/u^^^, #fcftgH- (A* UV-3100PC) Srffl^TAn 
fiJW^Lfco f-^TVWi-r^*^-*- (EKOtS, HaakeFE2) ^/JDffiLfc 
(ir/Hf 1.0cm, RW^+^ryhS) rt&JjDfflU Mlixv 7 * 
15 *a«W- (SATO SK1250MC) Srfjffl LT^-^-Lfc. 20 < C*»& 95°C£ 

T*±#£-£, 1 : cr a 1Ri-c- 260nm ttfitfPM&^&SMjo St 3 **M»il5I 

Lfc. h n-/u> tr^j-y =r** u*t- k (1 ) (ns£#i2 9<Dit$m kmc 
■. 

5- gcgttttttgct -3' (E?iJ^coE?iJ#^2) 
20 ■C*3n,5EJiJ 55ctlDNA (fity, r* y =fjc ? w^-^ K (4 )j ti-fi.) 

it:*fcij©«fl:*aj**{c45aL« SrTin tu 

WTII, ^y^^^u^-^K (4) (3^M DNA) &ytyi?ntf K (1) 

25 mmm2 9(D{t&m ©sj-y =r** u=*-^k (2) (t@n dna) &t>**y=r* 

*U*^K (3) RNA) Tm$j£!£££7Fl- 0 

[S3] 
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Tm (°C) 

fc'S'tt * 'J 9 is** K ( 2 ). * y ^ U^-^ K ( 3 ) 

*y * l"*^ K (4) 4 8 

5 tf-JJ zf*^ u^J-^ K ( 1 ) 6 1 

±l2«k *JW5>*»*J: 9 fc, *»WO*y =f* * utff- K«»ftW\ 3^f?*M DNA 
10 U7~£|»*»te©S£) 

15 37*CHfto/c*y u^-f - K(D/<y7r-Ml:x^y^^ ur- 
£«^-tt«r»9, i^u^TSl/Bftl* (EDTA) &ao*, I00tf2» 

20 y^±y^L<nr>^iy->m.m. <D&mm (T'n-y) 

11 © a © ? 7 -r - r & * <n m m * Ffl» 1 1 t *r e t- & 5 . 


4 4 
7 5 
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jf * O j| 1 


l • -ttSC ( l ) 



(1) 

5 Sixty >ilXii-P (R 3 ) R* [SC^, R 3 £tfR<|4, R-Xtt**o-C, 

7bm 5 105/7 y 7^a * ->SXli«*ft 1 ftM 4 m<DT ^*/\,m?W;&£titzT 
10 A 14, pt3£& 1 75S4 fl§(D 7^3r l^S&^U 

(o#) 

15 

1 75S4fi«5 7/U*/ua-CRJj|$ixfc7 5 ;s, 
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2. r 1 *^ tk^ji^, mmmr-y^m, ^mr-y^m. ijbm3®<DTv- 

7/gT'7 'J -^«*S|ttt$nfe 1 7!>S3fll(D7 y-/uST-g^$n/i^f-/V'S, 

3. R»as, 7fc*fflr-^ % Tir^/ug, ^W>fyu£ % -Ov^^g, p-*h*«> 
•O-^Ug, ^ h y ?vwg, ^/y. h h y ^yU*XI± 

4. R 2 ^ tK^H^, »IK«7i//l/I, ffi7->/Vl > 1 75S31@(OT y - 

5. R 2 ^^ tK^^^F, 7-fe^/ug, ^W^/ug^ ^V-^vwg, p-^b=¥-> 
'O'v'/ug, tert.^^/u^7^ = /u->y -P(OC 2 H 4 CN)(NCH(CHs) 2 X -P(0CH 
3 )(NCH(CH 3 ) 2 X Jfc^jfcs/Ug, Xli, 2 nn7sr;y^L< 14 4 -9 any 
x = *y 5, »*Jli75S3©f5jixA»135lllE*<0<b#*&^-€:«)Jfi o 

&£ft7i6-7S y^y >- 2, 6-^7;;7"^-9-^yK 2- 
7;y-6-^n D y>Jy-9-^y K T * y gas«g $ ftfc 2 - 7 5 J - 6 - * 
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nn^|j>-9-^;K 2 - 7 $ J - 6 - 7 frir u 7° V >- 9 - -f /K 7$yg^ 

2 - r $ y - 6 y- 9 --T/w, 2-7*y-6-yD? 

7° y V- 7 5 y £W*tt$iifc2 -7 $ 7-6-/d^/^-9-^ 

>K 2-7?;-6-tKndf>'7'yy-9-^;U (tftbt, ^T~/U), T $ 
5 /StffcBSixfc 2-7?7-6-t Kn*S'/!l 9 --f/U, T 5 yg&Z>*7k 
»Si5(ft»$lxfc. 2-7;7-6-t Yu**/7*\)l/-%-4 6 -T $ y - 2 
-y h*->7°y V- 9 6 - T $ y - 2 - >7 u a 7" y y- 9 - ^ ,u x 6-7 
$ y - 2 -^/U^D^y y- 9 2, 6-^^ f^->yi)y-9_^ ;K 2 , 

6-^Dn/^>-9-^ /K 6 -y ^y?;? 0 hy°y >- 9 -^vk 
10 4-7$ y-ey $ i (i-fcfcfc, ->h^), 7 5/ Ml$jx 
fc2-^^y- 4 -T$y-t°y $^>_i_^ yU> 2 -^*y-4-7$y-5 
-7*3j-n-ey $v?y- i-^,u N 75;mg^fc2-t^y-4-7; 
y - 5 -yyu^-o- ey 5 ^v- 1 ->r /u, 4-7^-2-«y-5-^ D 

15 -^^-y-4-yyu^y h-t c y $^y- 1 -w/u % 2-t^-y-4-t kd^<> 

7 $ y £4 - 7 s y - 5 -y ^-a,- 2 y- 1* ys^y-i-^ 

8. Bis, 6 --<>yv^7 $ y y°y >- 9 -^/u, 7r==/K 2-^fy^f 
P^^-e-tK^-y/^-g-^/K ^t==/k 2 -^-*y-4 — ; 
y/^/i/75y-fy v^v-i->f;K ->h->^/u, 2 -**y- 5 -y^/u- 


9. TE»*»f,a«S^5^*RtJ'*0* ; 
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10 


15 


20 


25 


2' -0,4' -C-^^U>^T/ 

2' -0,4' .C.if^7f;->^ 


■v^-O-^^v/U- 2 ' -0,4' -C-^^l^>-6-N-^<>- 


3' ,5' -i>.0.^0^/U.2' -0,4* -C-xf i/y.2.N^yyf'Jy^77->y, 

5 ' -0--yy F^f^M) ?vU- 2' -0,4' -C-^^U >-6-N-<y ;U7f y 

5' .O--^^ f»df«> h y -0,4' -C-ifl/y^.N^ yyf-y/u^r / 5/ 

2' -o,4' -c-xf uy-2-N.^yyf-y/u^7 /->y, 
2--o,4 ' -c-^ i/y-e-N-^yyV/uTT y *>>\ 

5'-0.-yy h * > h y fvU - 2 , -0,4'-C-^ ; ?-U>.6-N-^>-yV A'Tf'j - 
3'-0 - (2-->7/x^ N, N-y^yynt» *7*n75^f 
5'-0-iyy h y - 2'-0,4'-C-xf L,y.2-N.^ y y^ y yUi/T y «y> 

-3'-0- (2-->7;x^ N, N-y^y/DtW) *7*d7?^F 

2' -0,4' -C-a^U>"? y 

2' -o.4' -c-3i^ u> 5-y ?vu£ y yy, 

.C-^U>-5-y 9vuy-^y>, 

•o-^yvyu. 2 ' -o,4' -c-xf i/y £ y 

-O.-yy h =Sf •> h y ^/u. 2 ' -O, 4 ' -C-xf uyr)y -yy^ 
,5' -V-O-^yis/U. 2 ' -0,4' y yy, 

-0--yy h 3r ~> h y fvU- 2 ' -O, 4 ' -C-^^- lx>--5- ^f/U[)U^y s 
,5' .-y-O-^V-yyU- 2 ' -0,4' -C-xf uy^.NXyyV/pyf^y, 
5' -0-~yy: h*-> h V 3-^-2' -0,4' -C-xf ky.4.N^y/^/uyf -^y, 
3' ,5' .y-O-^y-yyU.2 ' -0,4' . C .if U 4 -N-^ ^ ✓ <{ /U. 5 .y ?vwy 

-y>, 

5' -0-v>y h=5r-> h 'J 3vU-2' -0,4' -C -m?- u y. 4 -N--< y / y /U. 5 .y fvu 

•>fi?y 

2' -0,4' -C-xf uy^.NXy/^yuy^^y^ 


2 
2 
3 
5 
3 
5 
3 


-0,4' 
■0,4 ' 
-0,4' 

,5' --y 
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2' -0,4' -C-if Uy-4-N-'<y , /^yW5^ s f-A> > yfsV s 

5'-0-v^ h •> h y fvU - 2 '-O, 4 '-C-^f- y v?>- - 3'-0 - (2 - v-7 ; 

5'-0-is* h=Sr-> h y - 2'-O t 4'-C-^3-uy.5- t^tV*? y ^>.3'.0 - (2 
5 -i/T/i^yw N, N-^y^ntf^) *7*B7$^F, 

S'-O-v 5 ^ h^-> h y ^/U - 2'-0,4 , -C-^5 1 U'>'-4-N-<>-y r ^>'U->5 1 ^> - 3'. 
O- (2 -->7;xf;u N, N-^y/Dt>) *^*D7;^K 
5'-0-i?t 2'-0,4'-C-^^U>.4-N-^^ y'V/W- 5 - * *?• A? 

~>?-i>y - Z'.O - (2 -->7yxf;i, N, N-^y7"nt» *^*D7?y 
10 y( h 0 


1 0 . TE-JttSC ( 2 ) 






c 
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